This study examines changes that have occurred in the resource utilization sector and the impact of these changes on population dynamics in the Chukotka Autonomous Okrug during the post-Soviet period. This paper sheds light on the sorts of population-dynamics-related differences that have emerged in the region and how these differences relate to the use of natural resources and the ethnic composition of the population. Through this study, it was shown that changes have tended to be small in local areas where indigenous peoples who have engaged in traditional natural resource use for a large proportion of the population, while changes have been relatively large in areas where the proportion of non-indigenous people is high and the mining industry has developed.
Introduction
The demographic economic systems in the North are in an extremely unstable situation. The reasons for this are the region's dependence on the extraction of mineral resources, the fact that most human settlements are company towns, and the extremely high mobility of northern labour forces [Heleniak, 1999; Motrich, 2006; Petrov, 2010] .
On the other hand, some researchers believe that the presence of northern indigenous peoples who continue to utilize resources in traditional ways has maintained local stability [Mulvihill and Jacobs, 1991; Duerden, 1992; Khaknazarov, 2013] . Societal changes in the post-Soviet period, which followed the collapse of the Soviet Union and has seen the implementation of market reforms, have resulted in clear and widening differences between regions in the North, within individual regions, and at the local level [Pilyasov, 1996] . Because the demo-economic system in the North is dependent on firms that utilize natural resources [Petrov, 2010] , to understand the aforementioned issues, it is necessary to identify spatial regularities concerning the ways that resource utilization affects population. Furthermore, with regard to ethnic regions, it is also essential to clarify what sort of roles ethnic factors have played in this process of societal change.
Study subjects, methods, and data
This study covers the Chukotskii Autonomous Okrug (Chukotka). Chukotka is located in the far northeast of Eurasia, and juts out between the Pacific Ocean and the Arctic Sea. Around half of the Okrug is located north of the Arctic Circle, and the climate is harsh. Chukotka contains 10% of Russia's estimated gold reserves, 16% of its estimated tin reserves, and unique biological resources. It also Russia's most sparsely populated region. Besides non-indigenous people, most of whom are Russian, the region is also home to 16 indigenous small-numbered peoples of the North, who possess distinctive cultures and use the resources in a traditional way that has remained unchanged for centuries [www.chukotka.org, 2014] .
The objectives of the study are to shed light on (1) the characteristics of changes in population dynamics in the entire Chukotka region and at the intra-regional level that have occurred as a result of transformation of natural resource utilization in the post-Soviet period and due to the impact of existing objective and subjective factors, (2) the roles that ethnic factors have played in this process, and (3) conditions that have caused stability and instability of local socioeconomic systems and settlements.
Economists and economic geographers hailing from the Far East have conducted various studies. These include studies on the natural resource development process in north-eastern Russia during the 1990s reform period [Pilyasov, 1996] , the development of the mineral resource industry in Chukotka [Lomakina, 2) Stage 2: On-site survey of human settlements and dominant companies in corporate castle towns. The purpose of this survey was to shed light on the impact that changes in resource-utilizing enterprises have on population dynamics and residential dynamics. Another objective was to show that there are differences in impact depending on the form of resource utilization (whether based on traditional industries, which utilize renewable bioresources, or the mining sector, which uses exhaustible mineral resources) and ethnic composition (whether non-indigenous or indigenous peoples are dominant).
At this stage, we identify settlements that have been abandoned by surveying regional or local experts and comparing maps of settlements from the Soviet era with modern maps, shed light on the reasons that these settlements have been abandoned. Here, in addition to performing a questionnaire survey of the aforementioned regional and local experts and company representatives, we analysed the company materials to find out new temporary workers' settlements emerged in conjunction with the establishment of new resource-utilizing enterprises and labour migration during the post-Soviet period.
3) Stage 3: The survey data is processed and a generalization of the research findings from Stage 1 and Stage 2 is performed. Here we produced a map showing differences in population dynamics that occurred within the region.
We also classified changes in human settlements during the post-Soviet period and produced lists concerning the following points: (1) settlement status, (2) characteristics of population dynamics including the population migration process, (3) ethnic composition, (4) interrelationship between resource utilization and employment. By generalizing the results of the investigations, we present criteria that constitute causes of stability and instability in local socioeconomic systems and human settlements. Tin and tungsten deposits were also found in Iultin. Industry then began to be developed in Chukotka, with prisoners from the gulags constructed in Chukotka during the 1950s providing the main source of labour. During the Second World War, the region supplied metals and other resources to the military industry, and mining continued to be the region's main industry even after the war.
In 1958, the first gold was produced for industrial purposes, and a gold-mining industry began to be established. But it was not until the 1960s that the core components of industry, namely GOKs (mining and processing complexes), industrial firms, power stations, power transmission cables, and transportation infrastructure, were completed.
After the gulags were dismantled and their inmates pardoned in 1953, physical measures to encourage people to work in various districts of the Far North were adopted as a means of attracting workers, particularly skilled ones. The construction of new human settlements and the growth of the urban population gave a huge boost to the development of the regional economy and resulted in an inflow of people ( Figure 2 ).
Widespread industrial development in Chukotka continued from the 1970s until the 1980s.
The period from the 1960s until the early 1970s marked the peak in the number of domesticated reindeer ( Figure 3 ). This was also a time during which the state was active in constructing housing for Chukchi, Eskimo, and Evens people after their setting [Vasil'ev et al., 1966] .
During the Soviet era, the population of Chukotka, and the urban population, in particular, climbed as a result of both population inflow and natural increase (because the age structure of the population was relatively young, the rate of natural increase was higher than that of other regions), and reached a peak of 158,000 people in 1990 ( The transition to a market economy proved to be a painful experience for Chukotka.
This was because the situation in the region was wholly and directly dependent on the circumstances in Russia. The crisis that swept the region became even more severe as a result of a decline in output from major sectors such as gold and tin mining. As a consequence of the shift to market economics, these industries were no longer profitable, and as a result, operations at the GOKs in Pevek and Iultin, which had been the largest in Chukotka, were suspended during the 1990s, and more than half the gold mining companies shut down. During the period from 1990 to 1998, the decline in production in the region was much greater than the Russian average and other eastern regions (Eastern Siberia and the Far East) [Litvinenko, 2013] , with power production and the output of coal and gold mines plunging by over 50%.
At the time of the economic crisis, traditional forms of economic activity also declined as they no longer benefitted from state support. Fishing hauls dropped by 80% (Table 1) . To make matters worse, economic conditions in Russia as a whole were worse than ever [Litvinenko, 2013] , and because support from regional government was unavailable, the decline in the number of domesticated reindeer was more marked in Chukotka than in any other region of Russia. By 2002, the number of domesticated reindeer had plummeted to less than a fifth of the figure in 1991 to just 90,000. The number of reindeer in Chukotka had never been as low as this during the entire post-war period (see Figure 3 earlier in this paper). and Tatars dropped, the proportion of Chukchi, Evens, and Eskimo peoples expanded [Motrich, 2006] .
Here we present insights on the nature of the interrelationships between natural resource utilization, population dynamics, and human setting during the 1990s, when the economic crisis occurred. These insights were obtained from surveys conducted in Iultinskiy district.
During the Soviet era, the Iultin Mining and Processing Complex was a company that mined and refined tin and tungsten ore and dust in that district. In 1953, an urban-type settlement was established in Iultin, and in 1954 Iultinskiy district was organized within Chukotka. From 1991 onwards, market economic conditions saw profitability deteriorate and state support came to an end. For these reasons, the output of the complex dropped. This decline continued, and wages began to be paid late or not at all.
As a result, the number of workers fell. The real incomes of residents dropped sharply, and this, coupled with the extremely harsh climate and the fact that the residents were non-indigenous people without strong ties to the region, meant that a population outflow was inevitable. Source: Prepared by the authors based on official statistics and data from the
Iultinskiy District Official Library Management Department
In 1994, the decision was made by Russian federal government to suspend the operations of the refinery, the Iultin Mine, and the Svetly Mine, and the government of the Chukotka Autonomous Okrug was obligated to cover the costs of moving the workers out. In 1995, it was also decided to abandon the Iultin urban-type settlement on the grounds that the operations of the Iultin Mining and Processing Complex had been suspended and that it was therefore impossible for people to continue to live there.
Furthermore, with the closure of the companies that relied on supplying services to the Iultin GOK, the settlements of Svetlyy, Tranzitnyy, Geologicheskiy, and Vostochnyy were also liquidated ( Table 2 ). The decisions described above were accompanied by the obligation to assist the residents of the settlements with relocating to other parts of Russia. In 1995, the Iultin urban-type settlement was officially abandoned, and in 1998 it was removed from the registry of residential areas. The situation at the Iultin GOK also affected the population of the district in which it was located. Because a large outflow of people occurred between 1990 and 1998, the total population dropped by 59% and the urban population fell by 61% ( Table 2 
Economic-growth period: 1999-2008
During the economic growth period, output in Chukotka grew faster than the average for eastern Russia. Between 1999 and 2008, the amount of coal mined increased by 47% (the average rise for eastern Russia was just 3%). The amount of fish caught remained at the same level (but declined by 13% on average in eastern Russia) [Litvinenko, 2013] . From 2006 onwards, the extraction of natural gas commenced in order to meet local needs (Table 1) What proved to be effective market policies were, firstly, the development of gold ore deposits (which differed from the placer gold that was almost completely exhausted) based on the prediction that world gold prices would rise and that gold demand would increase in both domestic and foreign markets, and secondly, the luring of domestic and foreign companies to explore promising mining areas. The agreement to sell 75% of the Kupol gold mine to Canadian mining company Bema Gold that was concluded with the government of the Chukotka Autonomous Okrug in 2002 marked the first attempt to attract Western capital to the Okrug. After mining at Kupol commenced in 2008, the amount of gold and silver produced in the region increased substantially (Table 1) .
Furthermore, from 2003 the number of domesticated reindeer began to rise ( Figure 3 ).
And as a result of the implementation of a region-specific program to stabilize and spur the development of reindeer husbandry, the number of domesticated reindeer increased by 82% between 1999 and 2008 ( Figure 3) .
Meanwhile, the increases in catches of fish and marine animals increased (Table 1) can be explained by the presence of state support from the federal and regional When Abramovich was governor, housing was refurbished or replaced, new housing was built, and public infrastructure was reconstructed. The external appearance of residential areas was also improved ( Figure 6 ). In ethnic settlements, housing was completely rebuilt, and new public infrastructure buildings were constructed. (Table) . Gold refineries were also constructed at the Kupol, Mayskoe, and Valunistoe mines. (Table   1) .
Aggressive preparations for the development of new natural-resource-producing areas were made. Among them, priority has been given to the development of the Beringovskiy coal field, which was in a favourable geographic situation as it was located near an unfrozen stretch of the Bering Sea coast. The resources from the Beringovskiy coal field are in demand on world markets and from Asia-Pacific countries. This is because the coal has high calorific value, the reserves are enormous, and most of it is coking coal.
Because of market conditions, there are also plans to resume the mining of tin and tungsten at the Pirkakayskoe deposits in the Chaunskiy district, which is Russia's largest (Table 1) .
In contrast to the situation with marine mammal hunting, fish catches have dropped by 80% (Table 1) Districts comprising the group in which the population decline was precipitous at 72-73% were the Bilibinskiy and Anadyrskiy districts, which are located in the northwest, west, and south of the Okrug. In these districts, indigenous peoples account for 21-39% of the population (Table 3, Table 9 ). As a result of the outflow of nonindigenous people and the closure of the settlements for gold miners, the population of the Bilibinskiy and Anadyrskiy districts plunged by over 65% between 1990 and 2002.
Although the population decline continued during the 2002-2015 period (Table 1) , the rate of decline fell significantly, and the population stabilized. As was explained earlier, this was due to a drop in population outflow as a result of the development of new gold mines and the subsequent growth in industries supplying power, agricultural products, and food within the region.
In the Providenskiy district, the population decline during the post-Soviet period stayed relatively close to the average. Ten indigenous small-numbered peoples of the North reside in this district, and they form a relatively high proportion of the population, more than half, in fact (Table 3, Figure 7 ). One characteristic of the population in the district is that the decline in population has been caused by both population outflow and The districts with the smallest population declines during the post-Soviet period were Anadyr town (37% fall) and the Chukotskiy district (34% fall). In the case of the Chukotskiy district, the fact that indigenous peoples dominate the ethnic structure can be regarded as an explanatory factor. The Chukotskiy district is home to Chukchi, Yukagir, Evens, and Itelmens peoples, and they are engaged in traditional natural resource management related to utilization of renewable biological resources. The indigenous population of this district is over 80% (Table 3) . Furthermore, the district contains no settlements that have been closed and are no longer inhabited. In the case of Anadyr town, on the other hand, there is another factor behind the relatively small population decline (though the population actually increased by 29% between 2002 and 2015). This is that the town is the capital of the Chukotka Autonomous Okrug. Although the indigenous population of the town is not particularly high as a proportion of its total population, the outflow to other regions of Russia has been offset by an inflow from other parts of Chukotka. This influx has probably occurred because of the high likelihood of obtaining employment in the town and because the social infrastructure is of high quality.
Transformation of human settlements
Spatial transformation of natural resource use caused the differentiation of settlements. Currently, five types of transformation of human settlements can be observed in the studied region (Table 4) . (1) The first type are ethnic rural settlements (villages) that emerged during the Soviet era as a result of the transition by indigenous peoples from pursuing a nomadic existence to living in a fixed location, and are still inhabited today. The population of these villages changed (declined) as a result of natural decrease, the outflow of minority non-indigenous peoples, and a small outflow of indigenous peoples (mainly young ones) to the centre of the district or Anadyr town.
However, compared with settlements where most of the residents were Russian, the rate of decline was low, especially during the 1990s. As they had during the Soviet era, the residents of indigenous settlements mainly worked for companies utilizing renewable bioresources or self-employment utilizing these resources. Despite changes in the form of management of natural-resource-utilizing companies (in the Soviet era they were mainly sovkhoz (state-owned farms) whereas now most of them are publicly-run single farm enterprises or cooperatives), traditional resource utilization continues to play a central role in these local areas. Examples of such settlements in the Iultinskiy district are the indigenous settlements of Amguema, Vankarem, Nutepelmen, Konergino, and
Uelkal. Indigenous residents typically comprised 74-96% of the residents of these settlements. For example, the population of Amguema village declined by 40% between 1990 and 2015, a rate of decline that was less than half that of the Iultinskiy district as a whole ( Table 2) . ( 2) The second type is Soviet-period settlements, mainly enjoying the status of a district or Okrug center, inhabited mostly by the Russians. Their population has declined, but they have been maintained as residential areas. Because they have witnessed large population outflows, mainly by non-indigenous people, the population of such settlements declined during the 1990s. For example, the population of the Egvekinot urban-type settlement, which is the center of the Iultinskiy district, dropped by 56% between 1990 and 1998, yet a look at the entire post-Soviet period reveals that the total decline was only 43%, having been softened by a moderate recovery in population since 2000 (Table 2 ). What played an active role in maintaining the Egvekinot urban-type settlement and other district centers was the inflow of people from nearby villages, who were attracted by the possibility of securing jobs created by government-funded organizations. The population of Egvekinot stabilized as a consequence of employment by the sea port, construction, and the mining-and energy-resource-utilizing companies serving the local population. 
Type of transformation
Status of settlement Ethnic composition Characteristics of population migration in the post-Soviet period Population dynamics in the post-Soviet period Relation to resource use through employment Examples Photographs Soviet-period settlements, inhabited largely by indigenous people, whose numbers have not changed very much Villages Mainly indigenous peoples Some non-indigenous peoples left during the 1990s. Some indigenous peoples left for central settlement in the Okrug or district. The population is declining, but the margin of decline is considerably small relative to residential areas with mainly Russian inhabitants Mainly work for renewable-resource-utilizing companies (fishing, marine-mammal hunting, reindeer herding, etc.) or utilize these resources on a self-employed basis Amguema village in the Iultinskiy district (photograph) I Soviet-period settlements, considerably depopulated and mainly enjoying
Summary of the discussion
The Chukotka Autonomous Okrug has followed a distinctive process of change during the post-Soviet period. In the 1990s large numbers of mining companies and human settlements were abandoned, and the region's economy suffered the most as a result of the largest population decline of any Russian region. However, it then became an attractive target for investment, with gold mining proving successful. The traditional economic activities of indigenous peoples also underwent development, and their residential areas were completely transformed. The harsh natural and climatic conditions, the remote location, the lack of transportation infrastructure, inadequate capital inflows, and weakness in terms of international economic cooperation meant that the profitability of nonferrous-metal and gold mining took a serious hit during the economic crisis of the 1990s. On the other hand, the administration of Roman Abramovich proved successful, and money flowed in for a decade. As a result, new projects to mine gold and silver and extract natural gas were launched, and creation of neighbouring-territorial cooperatives and the establishment of publicly-run agricultural companies in the traditional resource utilization sector can be identified as providing the sparks for growth. (Table 1) .
In 2002 wind power began supplying the local area for the first time, and in 2006 natural gas also started to be used. During the post-Soviet period new mines have been developed, which has increased the amount of gold and silver being extracted. As a result, precious-metal mining now accounts for around 80% of total mining output, and has established itself as a key industry for the regional economy. Between 1990 and 2015, the total population declined to a third of its former level (Table 3) What has changed during the post-Soviet period is the geographical structure of the Chukotka economy and human setting. During the 1990s, residential areas disappeared along with the mining and processing complexes and the scattered infrastructure that accompanied them. From 2000, however, the development of new, non-labour-intensive mining technology can be seen to have led to the birth of new resource-utilizing companies. These companies were not reincarnations of the old ones. They were started from scratch. They also appeared in geographical locations away from existing residential zones. Temporary settlements for the workers that were now needed were also constructed. Just as it always has, the geographical structure of the Chukotka economy and human setting is continuing to change, this time as a result of the influence of the new projects to extract mineral resources that are currently in progress.
